Dipalmitoleoylphosphoethanolamine as a PP2A enhancer obstructs insulin signaling by promoting Ser/Thr dephosphorylation of Akt.
The phospholipid phosphatidylethanolamine is implicated in the regulation of a variety of cellular processes. The present study investigated the effect of phosphatidylethanolamines such as 1,2-diarachidonoyl-sn-glycero-3-phosphoethanolamine (DAPE), 1,2-dilinoleoyl-sn-glycero-3-phosphoethanolamine (DLPE), 1,2-dioleoyl-sn-glycero-3-phosphoethanolamine (DOPE), and 1,2-dipalmitoleoyl-sn-glycero-3-phosphoethanolamine (DPPE) on protein phosphatases, Akt1/2 activity, GLUT4 mobilizations, and glucose uptake into cells. Activity of protein phosphatase 2A (PP2A) was assayed under the cell-free conditions, and Western blotting, intracellular GLUT4 trafficking, and glucose uptake into cells were monitored using differentiated 3T3-L1-GLUT4myc adipocytes. Of the investigated phosphatidylethanolamines, DLPE and DPPE significantly enhanced PP2A activity. DPPE inhibited insulin-induced phosphorylation of Akt1/2 at Thr308/309 and Ser473/474 in differentiated 3T3-L1-GLUT4myc adipocytes. DPPE also inhibited insulin-stimulated GLUT4 translocation to the cell surface and reduced insulin-stimulated glucose uptake into adipocytes. The results of the present study indicate that the PP2A enhancer DPPE obstructs insulin signaling by promoting serine/threonine dephosphorylation of Akt1/2, resulting in the suppression of GLUT4 translocation to the cell surface and glucose uptake into adipocytes.